Introduction {#sec1-1}
============

Spontaneous hemorrhage associated with intracranial neoplasms is rare, and only occurs in approximately 1.4-10% from all intracranial neoplasm. These hemorrhages are mostly associated with malignancy such as glioblastomas, oligodendrogliomas, and metastatic brain tumors.\[[@ref1][@ref2][@ref3]\] Meningiomas is slow growing, usually benign, and extra-axial tumor arising from arachnoid cap cell.

Meningiomas associated with intratumoral hemorrhage is very rare, and the pathophysiology mechanisms of the bleeding are currently not well understood.\[[@ref1][@ref2][@ref3][@ref4]\] The incidence of hemorrhage associated with meningiomas is between 0.5-2.4% with a mortality rate of 28-50% in the last three decades.\[[@ref4][@ref5][@ref6][@ref7]\] Niiro *et al*.\[[@ref4]\] described only six cases (2%) with hemorrhagic onset in a series of 298 patients with intracranial meningioma.

Hemorrhage associated with meningiomas may remain confined within the tumor itself (intratumoral), within the surrounding brain parenchyma (intracerebral), or extend into the subarachnoid spaces.\[[@ref3][@ref8]\] We have experienced one case of convexity meningioma manifesting spontaneous intratumoral hemorrhage.

Case Report {#sec1-2}
===========

History and presentation {#sec2-1}
------------------------

A 46-year-old woman with a history of controlled hypertension for 1 year was admitted to our hospital with sudden episode of unconsciousness and left-sided hemiparesis. She had severe headache, hemiparesis, severe vomiting one day before admission. There was no history symptoms of neoplasm, trauma, seizures, and coagulopathy in the patient. The patient was treated by neurologic division in emergency room and consulted to our department.

Examination {#sec2-2}
-----------

On admission, she was comatose, blood pressure 180/90 mmHg, pupil unequal with right dilated pupil, and left-sided hemiparesis. Blood laboratory values, chest x-ray and electrocardiography were within normal limit. Brain CT scan without contrast showed a right temporoparietal hyperdense lesion \[[Figure 1a](#F1){ref-type="fig"}\]. Due to the patient\'s history, neurologic examination, and brain CT scan results, we decided to perform craniotomy evacuation of hematoma immediately.

![(a) Preoperative brain CT scan without contrast; (b) Postoperative brain CT scan without contrast](AJNS-12-247-g001){#F1}

Operative and pathological examination {#sec2-3}
--------------------------------------

Emergency right temporoparietal craniotomy was performed and a soft mass, extra axial tumor was found with a large hematoma cavity within the mass itself \[[Figure 2](#F2){ref-type="fig"}\]. All the mass and hematoma were removed completely. Histopathology examination revealed angioblastic meningioma with necrosis and hemorrhagic centers inside the tumor \[[Figure 3](#F3){ref-type="fig"}\].

![Intraoperative picture. Arrow no. 1 -- Hematoma; 2 -- Mass](AJNS-12-247-g002){#F2}

![Angiomatous meningioma -- A meningioma in which many large and small vascular channels predominate, with small intervening nests of meningotheliomatous or fibrous meningioma (three small arrows), hematoma on stroma (long arrow)](AJNS-12-247-g003){#F3}

Postoperative course {#sec2-4}
--------------------

Control brain CT Scans confirmed complete removal of the lesion as shown in [Figure 1b](#F1){ref-type="fig"}, and the patient was discharged from hospital on the 7^th^ postoperative day. All her neurological function recovered completely.

Discussion {#sec1-3}
==========

The apoplexy form was found in our patient who experienced stroke-like symptoms. Angioblastic meningiomas characteristically are composed by abnormal blood vessels, and this abnormal vascularity could be related with tumor-associated hemorrhage. Helle and Conley\[[@ref9]\] calculated the "relative bleeding tendency" of meningiomas, and found that the angioblastic and malignant varieties tended to bleed more frequently than the others. These increased bleeding tendency also reconfirmed by Bosnjak *et al*.,\[[@ref5]\] in their large series of meningiomas review. There was a trend that convexity location and angioblastic or fibrous histologic type has tendency to increased of spontaneous bleeding.\[[@ref5][@ref9]\] This trend was also found in our case, located convexity and angioblastic type.

Actually subarachnoid hemorrhage is the most common location followed by intracerebral location, while subdural and intratumoral hemorrhage are less common.\[[@ref1][@ref3][@ref8]\] Intratumoral hemorrhage is quite rare and is usually associated with anticoagulation consumption or following preoperative tumor embolization.\[[@ref10][@ref11][@ref12]\] Some authors reported that subdural hemorrhage may arise from intratumoral hemorrhage that secondarily diffused into subdural space.\[[@ref3]\]

The mortality and morbidity rates differ significantly in the group of conscious, permanently unconscious, or patient with clinical deterioration. This mortality and morbidity rate also influenced by the type of hemorrhage that occurred.\[[@ref5][@ref9]\] In our case, her uneventful recovery with no neurologicaldeficit relates to the type of intratumoral hemorrhage only, and early hematoma evacuation with tumor removal.

Hypothesis of intratumoral bleeding {#sec2-5}
-----------------------------------

The pathophysiological mechanisms of underlying spontaneous meningioma bleeding are not well understood, but several hypotheses have been proposed lately.

Rupture of the abnormal vascular network of the tumor. This hypothesis is based on the histological findings, such as thin-walled vessels or direct peritumoral erosion by the tumor\[[@ref1][@ref3][@ref4][@ref8][@ref9][@ref13]\]Intratumoral infarct and necrosis caused by rapid growth of the tumor or by venous thrombosis.\[[@ref1][@ref4][@ref6][@ref9][@ref13]\] Kim *et al*.\[[@ref1]\] reported extensive intratumoral infarct and no abnormal blood vessels were encountered on histological examination from all three cases of spontaneous peritumoral hemorrhage from meningioma. As the infarct progress, the intratumoral pressure increased and rupture of the peritumoral vessel eventually occurs. Intratumoral infarct is not the cause of hemorrhage, but the resultEnlarged feeding arteries become tortuous, less resistant to blood pressure changes and finally susceptible to rupture under stressful conditions\[[@ref1][@ref9][@ref13]\]Stretching of the subdural bridging veins caused by the expansion and tumor growth may cause the veins to rupture.\[[@ref1][@ref3][@ref4][@ref6][@ref8][@ref13]\] Martinez-Lage *et al*.\[[@ref6]\] reported that 10 out of 57 cases of meningioma with hemorrhage presented with subdural hemorrhage. But this mechanisms cannot explain the acute and devastating subdural hematoma associated with small meningiomas\[[@ref3]\]Disruption of blood vessels by direct vascular invasion by the tumor cells\[[@ref4][@ref6][@ref8]\]Vaso-active substances released by the meningioma.\[[@ref3][@ref8]\] Mast cells are usually present in the leptomeninges. They may be seen in small numbers in meningiomas, primarily syncytial-type meningiomas. Mast cell granules contain many substances such as histamine, heparin, tryptase, superoxide dismutase, beta-hexosaminidase, leukotrienes, eosinophil, and neutrophil chemotactic factors. These intratumoral vaso-active substances such as histamine could induce vasodilatation and tumoral hemorrhage. Intratumoral hemorrhage is most frequently associated with syncytial meningiomas.\[[@ref3]\]
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